Serial changes in platelet and white blood cell (WBC) counts and other blood parameters were analyzed in 103 patients with aneurysmal subarachnoid hemorrhage (SAH). The WBC counts during days 3-5, 6 -8, 9-11, and 12-14 after the onset of SAH were significantly higher in patients with than in patients without symptomatic vasospasm. Platelet counts during days 0-2, 3-5, 6-8, 9-11, 12-14, 15-17, 18-21, and 22-28 after SAH were significantly higher in patients with than in patients without symptomatic vasospasm. Monitoring of platelet and WBC counts may provide an indicator of the occurrence of symptomatic vasospasm.
Introduction
Cerebral vasospasm is a significant cause of mortali ty and morbidity in patients who suffer subarachnoid hemorrhage (SAH) due to a ruptured intracranial aneurysm. Earlier prediction of the onset of symptomatic vasospasm might allow prophylactic therapy.') However, the etiology and pathogenesis of the vasospasm after SAH are un clear.
Leukocyte-related inflammatory process and plate let-released substances such as serotonin, throm boxane, growth factor, and noradrenaline may in duce vasospasm in the affected artery after SAH, 1, 2, 4, 9, 14, 15) This study investigated serial changes in blood parameters such as platelet and white blood cell (WBC) counts to assess whether monitoring of blood parameters is helpful for prediction of symptomatic vasospasm.
of Neurosurgery of Prefectural Gifu Hospital be tween January 1992 and March 1996. Selection criteria were initial computed tomography grading of Fisher') group 3 for the severity of SAH, treat ment by aneurysmal clipping within 24 hours after the onset of SAH, and clinical status at admission of Hunt and Kosnik5 grade 1, 2, or 3. Thirty-five pa tients who showed signs and symptoms of vaso spasm were included in the SV group, and 68 with out signs or symptoms in the non-SV group. The initial episode of symptomatic vasospasm occurred on days 4 to 15 (average day 8). Twenty-four pa tients in the SV group had cortical or subcortical cerebral infarction. The symptoms and signs per sisted for 3 to 8 days, for 5 days on average, in pa tients who did not develop critical cerebral infarc 
Subjects and Methods
This study reviewed the records of 103 patients, 39 males and 64 females aged 24 to 84 years (mean 55 ± 12 years), with ruptured intracranial aneurysm of the anterior circulation admitted to the Department tion (Table 1) . Serial values of blood parameters including plate let count, WBC count, hematocrit, blood sugar, and serum albumin during the 3 weeks after the onset of SAH were measured. Comparison of the SV and non-SV groups used the values measured on the day closest to days 0 (0-2), 3 (3-5), 6 (6-8), 9 (9-11), 12 (12-14) , 15 (15-17), and 18 (18-21) . In addition, the platelet count during days 22 to 28 (closest day 22) af ter SAH was also studied. Mean value of blood parameters within 8 days was calculated from the data taken on days 0-2, 3-5, and 6-8, and that within 3 weeks on days 0-2, 3-5, 6-8, 9-11, 12-14, 15-17, and 18-21 . Statistical analysis of the data used Student's or Welch's t-test, and significance was as sessed as a p value less than 0.05.
Outcome was assessed at discharge according to the Glasgow Outcome Scale.') One patient in the non-SV group died from postoperative acute renal failure and four patients had poor outcome because of intraoperative damage to the perianeurysmal per forating artery. Two patients in the SV group died of extensive cerebral infarction caused by vasospasm (Table 1) .
Results
Patients in the SV group had significantly higher platelet counts than those in the non-SV group at all sampling points (Table 2) . Similarly, WBC counts were significantly higher between days 3-5, 6-8, 9 11, and 12-14 (Table 2 ). However, there was no sig nificant difference in the other blood parameters ex amined (Table 3) .
Patients in clinical grades 2 and 3 had very similar platelet counts, but patients in grade 3 tended to have higher WBC counts (Table 4) . Table 4 Comparison of platelet and white blood cell (WBC) counts in patients in clinical grades 2 and 3 at admis sion difficult to explain, the trend of WBC counts in the previous report") and the present study is similar. Higher WBC counts in the earlier period after SAH may have an influence on the occurrence of sympto matic vasospasm.
In the present study, the WBC counts of both the SV and non-SV groups decreased in the later course, and no significant difference was found with the disappearance of the 
